Double-stranded rna dependence of nitric oxide synthase 2 expression in human bronchial epithelial cell lines BET-1A and BEAS-2B.
The human airway epithelium expresses abundant nitric oxide synthase 2 (NOS2) in vivo. Although NOS2 is easily induced by cytokines in primary cultured human airway epithelial cells and lung adenocarcinoma cell line A549, the human bronchial epithelial cell lines BEAS-2B and BET-1A do not express NOS2 in response to cytokines. Mechanisms regulating NOS2 expression in human respiratory epithelial cells are complex, but we have recently shown that NOS2 expression in primary human airway epithelial cells occurs in response to double-stranded RNA (dsRNA) through activation of signaling proteins including nuclear factor (NF)-kappaB and interferon (IFN) regulatory factor (IRF)-1. In this context, we hypothesized that BEAS-2B and BET-1A cells may express NOS2 in response to dsRNA. Here, we show that although cytokines (IFN-gamma, tumor necrosis factor-alpha and interleukin-1beta) do not induce NOS2 expression in BEAS-2B or BET-1A cells, addition of dsRNA to this cytokine mix enables BEAS-2B cells to express NOS2. IFN-gamma and dsRNA induction of NOS2 in BET-1A cells occurs in a serum concentration-dependent manner, with a minimum of 3 d of serum treatment necessary for BET-1A cells to acquire the potential to induce NOS2. Importantly, dsRNA strongly activates NF-kappaB and IRF-1 in BEAS-2B cells, transcription factors essential for NOS2 gene expression in other cell lines. On the basis of these results, dsRNA-activated signaling pathways are clearly important for NOS2 expression in human respiratory epithelial cells. With conditions for NOS2 expression characterized, these cell lines are a convenient in vitro system to investigate the mechanisms regulating NOS2 expression in human respiratory epithelial cells.